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(54) YCTPOflCTBO fl/lfl BblRPABJIEHMfl 
O&CAflHOtf KO/lOHHbl 
(57) H3o6peTeHne othocmtch k He<J>T*How m 
raaoBow npoM-CTM u npeAH33HaMeHO A"» bw- 
npaBneHMfl o6caA"ow ko/iohmw (OK). Lle/ib - 
noBbiiueHMe. HaAexHocTii pa6oTbi ycrp-aa 3d 
CMeT npeAOTBpameHMfl ero 33k/imhmb3hmh b 
CKBaxuHe npw OAHoepeMeHHOvi skohommm 
3HepropecypcoB 3a cneT o6ecneMeHM* bo3- 
moxhoctm yMeHbujeHMR KpymiAero MOMeHta. 

3Toro Kopnyc (K) 1 ycTp-ea MMeeT kohmmc- 
CKne npflMyio m o6paTHbie HanpaB/iaioiAMe. a 
Ma ero MapyxHOM nosepxHoc™ swno/iHeHW 
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Ko/ibueBoft na3 2 m paAna/ibHwe ns3w 10. flo- 
cneAHMe mmck>t b nonepewHOM ceneHnn K 1 
paBHOMepHOM3MeHfl»oiuyiocfl rny6nHyA^fl pa- 
Awa/ibHoro nepeMemeHun poamkob (P) 5 m 6, 
KOTopue pa3MetMeHbi b na3ax 10 c bo3mo>kho- 
cTbio paAwa/ibHoro nepeMeineHMa. B KO/ibue- 
bom na3y 2 noc/ieAooaTe/ibHo c 

BOSMOKHOCTblO BpameHMfl 0TH0CMT6/lbH0 npO~ 

AO/ibHoii ben K 1 ycTdHOBneHbt KO/ibua 3. 4 m 8 
c na3aMM 9 Ha o6pauieHHbix Apyr k APyry no- 



BepxHocTjix. rAe pacnonoxeHbi BbiCTynw. fl/m- 
Ha na3oa xo/ieq 3. 4 m 8 b nonepennoM nnocico- 
ctm K 1 paBHa BenuMMHe paAHa/ibHoro 
nepeMeiueHMw P 5 m 6. MexAy KOAbuaMM 3. 4 

M 8 C B03MOWHOCTbK> BpatHeHMW BOKpyr CBOeM 

ocm pa3MemeH btopom p»a P 5 m 6. B c/iynae " 
CMATnq OK Ha xaKOM-To ee yMacTice no BceMy 
nepuMeipy Bwnpae/ieHMe OK 6yAeT ocymecT- 
B/inTbCfl HenocpeACTseHHO bccmm neTbipbMfl P 

5 M 6. 4 MA. 



H306peTeHMe OTHOCMTCfl K He(|)TflHOM M 

ra30BOM npoMbiuj/ieHHocTM v .a mmchho k ycT- 
poiiCToaM Ann BbinpaBneHwq o6caAHOM koaoh- 

HU. 

Ue/ibK) M3o6peTenM« nBAAeTca noauiije- 5 

HUC H3AC)KH0CTM pa60TU yCTpOMCTBd 33 CMeT 

npeAOTopaunemifl ero 3aKnnHHBaHn« o cxea- 
KMHe npn OAHOopeMeHHOM 3K0H0MMM anepro- 
pecypcoo 3a cneT o6ecneMeHMn yMeHbtueHMH 
Kpymiuero MOMenia. 10 

Ha <t>nr. 1 cxeMdTMMHO M3o6paweHo npeA* 
naraeMoe ycTpowcTBo; na 4>mi\ 2 - paape3 A-A 
na $Mr. 1; Ha <J>wr. 3 - pa3pe3 6-G Ha <J>wr. 1; 
Ha 4>wr. 4 - TpaeKTopww nepeMemennw oceii 15 
Bpaiuennfl poamkob, ncpexaTbiBawiuMxcR no 

.CMHTOM M HeCMRTOM CTeHKdM 06caAH0M KOAOH- 
Hbl. 

YCTpOMCTBO COCTOMT M3 UMAMHAPMMeCKOrO 

MMewmero KOHMnecKyio npHMyio m o6paTHyio 20 
Hanpaa/inKJiAyK) Kopnyca 1. Ha HSpywHOM no- 
aepxHOCTM KOToporo BbinoAHen KOAbueBOft 
na3 2, rAe nocneAOBaie/ibHO pa3MeiueHbi um- 
ziMHApuMecKMe Ko/ibua, 8epxHee 3 m hm>khc6 

4, MG3KAY KOTOpbIMM yCT3H08ACHbl C B03MOX- 25 
HOCTbK) BpatAeHVin BOKpyr CBOett OCM BepXHMM 
p«A PO/1MKOB 5 M HMHCHMM p»A PO/1MKOB 6, CHa6- 
>K6HHblX pa3MemeHHWMM B BepXHeM M HM)KlieM 

h3Ct«x na mx topuodwx noBepxHoemx BbiCTy- 
naMM 7. MewAy BepxHMM m hm)khmm p»a3mm 30 
po/iMKOB ycT3H0B/ieH0 cpeAHee umamhapmmc- 
CKoe Konbuo 8. BepxHee 3. cpeAHee 8 m hm>k- 
nee 4 um/imhapmhcckmc KOAbqa Bwno/iHeHw c 
na33MM 9 Ha o6paiueHHbix APyr k APyry nooep- 
xhoctax, rAe pacnonoxeHbi BWCTynw 7 poam- 35 

KOB. POAMKM 5 M 6 yCT3H0BAeHbl b na3y 2 M 

paAwanbHbix na3ax 10 Kopnyca. Haaw 10 xop- 
nyca mmgkdt b nonepeMHOM ceneHMM Kopnyca 
paBHOMepHo M3MeHfltomy»ocn rAy6MHy ot bw- 
ciynoa 11 k onaAMHaM 12 ai» paAMaAbHoro 40 
nepeMemeHMa poahkob. Konbua 3. 4 m 8 ycTa- 

HOOneHbl C B03MOKHOCTbK) BpaiueiiMfl othocm- 
TenbHo npoAOAbHOii ocm xopnyca. a ahmhb 
naaoa 9 KOAeu b nonepeMHOM nAocKocin xop- 
nyca paBHa paAManbHOMy nepeMeiuennK) po- 45 
amkob. B Kopnyce BbinoAHen oceBOM xanaA 13. 



YcTpoMCTBo pa6oTdeT c/ieAyK)U|MM o6pa- 

30M. 

YCTPOMCTBO H3 KOAOHHe 6ypMAbHUX Tpy6 

cnycxaiOT b CKBd>KMHy m npM aoctmxchmm mm 
sepxneM rpaHMuw CM$uoro ynacTxa o6caAHOM 
KOAOHHbi cnycx npexpaiAa»OT. 3aTeM oneHb 
MeAieHHo spaiuaiOT xoAOHHy 6ypMAbHux 
Tpy6. Ecam KOAOHHa Tpy6 cbo6oaho BpamaeT- 

CH 3TO yKa3blB3eT H3 TO, MTO P«AW pOAMKOB 

BepxHMiH 5 m hmjkhmm 6 (<|>Mr. 1-4) eiue He 

B33MMOAeMCT8yK)T CO CMATblM yH3CTK0M 06" 
C3AHOM KO/lOHHbl. He3H3MMTeAbHO yBeAMHMB 

rAy6MHy cnycxa ycTpoMCTBa, enoab epamaioT 
xoAOHHy BypMAbHbix Tpy6. ^SAbHeMUjMM cnycx 
ycTpOMCTea npexpaiuawT b tom CAy^ae. ecAM 
npM BpaiqeHMM koaohhw Tpy6 B03HMxaeT co- 
npoTMBAeHMe ee BpatueHMio. mto c b m AeTe a bCT- 
ByeT 06 ynope poamkob ycTpOMdea b cmrtum 
ynacTOK o6caAHOM koaohhu. Rocne aioro co- 

3A3IOT UMpiCyAflUHK) npOMblBOMHOM XMAKOCTM 

b cxBd^KMHe, KOTopafl npoxoAMT sepea ocesoM 
K3H3A 13 xopnyca 1 m nocAe BbixoAa M3 nero 
OMwaaeT poamkm m cnoco6cTByeT mx oxAaxAe- 

HMK}. flpM B pa me HUM XOAOHHbl 6ypMAbHblX 

Tpy6 BpauiaeTcn xopnyc 1 ycTpOMCTea. npw 
3tom poamk, HdxoA^u^MMcn bo BndAMHe 12 pa- 
AMaAbHoro naaa 10 xopnyca (<|>Mr. 4). oxa3WBa- 
eTCfl npMxaTUM OAHoepeMeHHo k cmatom 
CTenxe o6c3ahom koaohhw m Any paA^anbHoro 
nasa Kopnyca*. B peayAbTaTe Mero npOMCxoAwr 
nepexaTbiaaHMe pOAMxa no ynoM«HyTWM no- 
BepxHocmM o6c3ahom KOAOHHbi m xopnyca ye- 
TpoMCTBa. B to )xe apeMR poamk. 
pacnoAO)KeHHUM c npoTMBononoKHOH cropo- 
Hbi xopnyca 1, ynMpaeTcw & necMRTyio cTeHKy 
o6caAHOM koaohhu m nepeKaTbiBaeTca oaho- 
BpeMeHHo no 3to^ noBepxnocTM m AHy paA"~ 
aAbHoro na3a xopnyca. npM stom 
HanpaBAeHMe nepexaTbieaHMsi poamkob m Bpa- 
meHMe. CBnaaHHbix c hmmm BepxHero. cpeAne- 
ro m HMXHero mmamhapmwcckmx KOAeu 3, 8 m 4. 
coanaAaeT c HanpasneHMeM BpaiueHMR xopny- 
ca 1 ycTpoMCTaa. B npouecce nepexaTbiBaHMn 
poamkob no Any paAMdAbHoro naaa 10 ohm M3 
BnaAMHbt 12 nepeMeiaa>OTC» Ha BepuiMHy 11, 

MTO COnpOBOKAaeTCft npMHyAMTeAbHbIM Bbl- 
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.Aon*eHneM po/iMKOB M3 Kopnyca noA ac^ct- 
BweM ao3HMxa>oujero 6oxosoro (Bwnpae/iaio- 
mero) yen/inn. npM BWABMwenwM po/imkob mx 
BWCTynw 7 nepeMemaiOTca no naaaM 9. koto- 
pue npeAycMOTpeHw b xo/ibuax 3. 4 m 8. npw 5 
3tom TpaeKTopus? nepeMemeHMH ocm epame- 
hm« £o/imk3, nepexaTwaawmerocp no HecMfl- 
tom CTeHtce o6caAHOM ko/iohhu, 6yAer MMeTb 

BMA OXpyXHOCTM, n0K333HH0ll Ha (J)lir. 4 

crmoiuHOM ziMHMeft. qenTp kotopom coBnaAaeT 10 
c ueHTpoM o6c3ahom Ko/iOHHbt. Ocb ace Bpa- 
meniin po/mxa, nepexaTwaaiomerocn no cm«- 
tom CTeHxe KonoHHbt ii Bbinpao/inioiuero ee. 
6yAeT nepeMemaibCP no napa6o/iMMecxoi* 
TpaeKTopMM. KOTopa* noKa33Ha Ha tom we <J>m- 15 
rype nyHXTMpHOii iiMHuew. 3to npoMcxoAMT 
M3-3a Toro. mto ycMfiMe. neo6xoAUMoe a/»» bw- 
npaB/ieHMA cmatoi-o ynacrxa o6c3ahom ko/ioh- 
hw BcerAa MeHbiue ycunup, neo6xoAMMoro 
A^« nepBMHHOM Ae<t>opMaunn tom *e ko/iohh w. 20 
Po/imx. nepexaTwaaiomwiicH no hccmatom 
creHxe o6caAHow ko/iohhu. nepeMemaacb M3 
BnaA^Hbi 12 Ha aepwwHy 1 1 Ana paAMa/ibHoro 
na3a. OTOABuraeT xopnyc 1 ycTpowcTaa ot ne- 

CMflTOM CT6HKM B CTOpOHy CMflTOM. BwABM*e- 25 

Hue po/imkob M3 xopnyca npexpaiuaeTcn 
noc/ie AOCTMxeHMfl mmm bgpujhh 1 1 Ana pa^qn- 
a/ibHoro na3a. MaxcuMa/ibHoe paccTOPHiie. Ha 
KOTopoe nepeMemaeTca po/irix. awnpaawiio- 
iumm CMBTyio CTeHKy o6caAHOii ko/iohhw. 6y- 30 
AeT paBHo cyMMe p3ccto»hmm. na xoTopwe 
BWABnraK)TCfl M3 Kopnyca ynoMHHyTwft m npo- 
TMBO/iexaiAMM eMy po/imkm. B c/iynae cmhtm* 
o6c3aho^ ko/iohhw Ha xaxoM-u> ee ynacTxe no 
BceMy nepuMeTpy BwnpaaneHue ko/iohhw 6y- 35 
AeT ocymecTB/iHTbca HenocpeACTaeHHO ace- 

MM MeTbipbMfl pO/IMKdMM. TdKMM o6pa30M, B 

npouecce OAHoro o6opoTa Kopnyca 1 ycTpoft- 
CTBa BunpaenneTcn ynacTox o6c*ahom KO/IOH- 
HW. paBHWM no AflMHe CyMMdpHOM BUCOTe 40 

Bepxnero m HMxnero p»aob po/imkob. Ann bw- 
npas/ieHMn HM*e/ie»<aiuMx cmatwx ysacTxoB 
o6caAHOft xo/iohhw ycTpoftCTBO AonycxaiOT M 
noBTopaiOT onMcaHHbte onepaqMM. 

n p m m e p. AonycTMM.o6caAMa» xo/iOHHa 
AMaMeTpoM 299 mm (Mapxa ct3/im K, TonmMHa 
CTeHKM 12 mm) cmrt3 Ha r/iy6MHe 3000 m. Jfyiq 
Tpy6 TaxoM npoHHocTM HapyxcHoe Aaa/ieHMe. 
npM kotopom HanpnxeHMe a iene rpy6w aoctm- 50 
raeT npenena TexynecTM. paBHo 130 xPc/cm 2 . 

3T0 3H3MMT, HTO AHA CMHTMH 06caAH WX XO/IOHH 

yxa3anHort npoMHOCTM aoctbtomho HapyxHoe 
A3B/ieHMe nopjiAKa 130 xrc/cM 2 . Ann BbinpaB- 
iieHMA jaxMx xoaohh Tpe6yeTC» Taxxe Aae/ie- 55 
HMe (m/im 6oxoBoe awnpaB/ifljomee yen/we) a 
npeAe/iax 130 xfc Ha xaxAbi^ xaaApaTHwrt 
caHTMMeTp xoHTaxTa pa6oMero 3/ieMenTa (a 
ABhhom c/iynae po/imxob ycTpoiiCTBa co cm«- 
toi^ CTeMKOM o6caAHOM ko/iohhw. 



YcrpOMCTBO cnycxacTCfl Ha r/iy6Mfiy 3000 
m Ha 6ypM/ibHOM xononne AMaMeTpoM 140 mm 
(Mapxa cTa/iM K. ToniuMna ctchkm 10 mm). ripM- 
BeAeHHbiM Bee 1 nor. m TaxoM xo/iohhw paaen 
Pnp = 38.8 xf"c/M. npeAe/i TexyMecTM Oj er = 
5000 xrc/CM 2 . 

Bee BceM 6ypMnbHOM xo/iohhw 6yAex 

P = 38.8 3000- 116400 xrc. 

npw xo3(J)(J)MUMeHTe 3anaca nposHocm 
K=1.3 

cr Aon . = = = 3846 xr c/cm 2 
On P = ^+3r? ac : (1) 



Oh = 



Sce«».tpy6w 
SceM. T py6w = 40.7cm 2 . 

^=^2=2860 Krc/cM 2 . 

MOMeHT COnpOTMB/ieHMR xpyMeHMio 

ff _d _0.12_ nw 
a -D-DTR- a86< 

rfle Dud- cooTBeTCTeeHHo Hapy^KHUit m 

BHyTpeHHMM AM3MeTpW 6ypM/jbHOii KO/JOHHU. 

m; 

w= HiW (1 . 086>) = 

= 0.000244 m 3 = 244 cm 3 . 
M 3 (1) 

3r 2 ac =f/ 2 p : 



r «ac — / f*np -aS 2 : 



M 



V 3 

OTxyAa AOnyCTMMWM MOMeHT. C KOTOpbIM 

mokho cxpyHMBdTb 6ypw/ibHy»o xo/iOHHy Ann 
npMaeA6HMn ee bo apauieHwe. 6yAei 



M = W 



'/"ESiS r 244 /3 846 ^ - 2860^ 
=361 120 xr 3 - cm = 3611 xf M . 3 
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Torfla ycwnne. Boamncaiomee or atoro mo- 

M6HT3, C0CT3BMT 



M _ 3611 



0.089 



= 40573 Kfc. 



rj\e Di - HapyxHww AwaMeTp Kopnyca ycrpoa- 
CTBa (M3roTaB/iMBaeTcn M3 YBT A^aMeTpoM 
178 mm), m. 

ripvi Bbicoje OAHoro po/iMKa 100 mm, A^a- 
Meipe 40 mm m BUABuxceHuu xaxAoro po/inxa 
M3 Kopnyca yCTpoflCTBa Ha 5 mm n/iomaAb koh- 

T3KT3 Skoh, POAMKOB CO CMHTO* CTeHKOM 0&- 

caAHOrt KonoHHw 6yAeT M3MeHHTbca ot 1 ao 
145 cm 2 . 

BoKoaoe BbinpaB/i59K)Luee ycn/ine, co3Aa- 
eaeMoe ycTpoiiCTBOM. paoHo 



10 



15 



20 



Qewn — 



Q 

5koh 



3to ycM/ine no Mepe BWABMweHWH ponw- 

KOB M3 KdHaBKH KOpnyca VCTDOWCTB3 6vneT 

M3MeHflTbCsi ot 40573 ao 280 kI"c/cm 2 , hto 
3H3MMTe/ibMo npeBOCxoAHTycwmie, Heo6xoAM- 
Moe Ann BbinpaeneHHn paccMaTpuBaeMoft 

CMHTOfl 06caAHOM KOnOHHW. 



fl-A 



25 



40 
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O o p m y n a M3o6peTeHW9 
YcTpotiCTBO BwnpasneHnw o6c3Ahom 
Ko/ioHHw, BK/noMa>omee xopnyc c kohmmccicm- 

MM npflMOM M 06p3TH0M HdnpdB/lSliOlUHMVI M 

KO/ibqeBbiM na30M Ma Hapy*HOM noBepxHO- 
ctm, noc/ieAOBaTe/ibHo ycTdHOBneHHbie b 
xonbueBOM naay xopnyca xo/ibqa c na3dMn Ha 
B33MMHO o6pameHHwx nosepxHOCTwx, ycTa- 
HOB/ieHHbie Ha xopnyce Meac/v/ xo/ibqaMH c 

B03M0*HOCTbK> BpaiAeHHfl pOflMKW C BblCTyna- 

mm b sepxHeA h HM^Hew Macmx. pacno/ioxceH- 
humm b naaax xoneu, OT/iMMatoiueecn 
TeM. hto. c ue/ib»o noBbiuieHun h3ag)khoctii 
pa6oTbi ycTpOMCTBa 3a cmct npeAOTspameHMA 

erO 33X71 MHMB3HMfl B CKB3>KMHe npn OAHOBpe* 
MeHHOfl 3KOHOMMM SHeprOpeCypCOB 3d CMd 

d6ecneMeHnn yMeHbiueHw? Kpymiuero momch- 
T3, Ha napyxcHoft noeepxHOCTM xopnyca bu- 
no/iHeHbi paAMaibHwe na3bi. MMeKMUMe b 
nonepeMHOM ceneHnn xopnyca paBHOMepHo 
H3MeHSHOtuyiocsi my6nHy j\na paAwa/ibHoro 
nepeMemeHMfl ponwxoa, npuneM po/inxn paa- 
Meu^enbi b paAvia/ibHbix na3ax xopnyca c 
BO3M0xcHOCTbK) paAua/ibHoro nepeMeme- 

HMfl. KO/lbUa yCTdHOBneHbt C 803M0)KH0CTbK> 
BpaiUeHMfl OTHOCMTe/lbHO npOAO/lbHOM OCM 

xopnyca, a A""Ha na30B xoneu b nonepeiHofl 
n/iocxocTH Kopnyca paBHa Be/ivmnne paA"a/ib- 
Horo nepeMemeHn» po/wxoB. 
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(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[figure under first page of columns 1 and 2] 

[see Russian original for figure] 
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[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 



Page 3 



1663180 



1663180 
4 



The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body 1 and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 11, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf7cm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re \ 
= 38.8 kgf/m, the yield stress is o y = 5000 kgf/cm 2 . 

The weight of the entire drillstring will be 

P = 38.8-3000= 116,400 kgf. 

For a safety factor ^=1.3 

o^.. = ^ = 5 |- 0 = 3846kgf/cnf 

P 



C 

^pipe cross section 



Spipe cross section ~~ 40.7 cm^ ; 

an= ll^? = 2860kgf/cm 2 . 
The torsional moment of inertia is 

MT-if .<-««) 
D 0.14 

where D and d are respectively the outer and inner diameters of the drillstring, m; 



From (1) 



16 

= 0.000244 m 3 = 244 cm 3 . 



T lan 



- p^> ; 



T,an ~ w~"V 



2 _ _2 

//m °n 



3 

Hence the permissible torque that can be applied to the drillstring to make it rotate will be 



384#-286tf 



3 

= 361 120 kgf cm = 361 1 kgf-m. 
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Then the stress arising from this torque is 



M 3611 



= 40573kgf. 



Dj 0.089 
2 



where D\ is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S con between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 



This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/crn 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 
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A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on fac.ng surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same rime saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 

A— A 

[see Russian original for figure] 

Fig. 2 

B—B 



Fig. 3 
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